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(54) SURFACE PLASMON RESONANCE PHENOMENON MEASURING DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To lower a price, miniaturize, and 
enable multi-channel measurement. 

SOLUTION: When light radiated from a light source 1 passes a 
polarizing plate 2, only p-polarized light thereof passes the plate 
2, and p-polarized light is condensed by an incidence side lens 3 
and enters a prism 4. A metal thin film 5 in contact with a 
measuring object is installed on the bottom of the prism 4. P- t 
polarized light passing the polarizing plate 2 enters the prism 4, 
and the metal thin film 5 is irradiated therewith, and the 
intensity change of reflected light from the metal thin film 5 is 
detected by a CCD line sensor 8. As the incidence side lens 3, a 
cylinder lens for changing circular beam-shaped light from the 
light source 1 into linear beam-shaped light and introducing light 
to the prism 4 is used. A cylinder lens 7 for changing circular 
beam-shaped light from a condensing lens 6 into linear beam- 
shaped light and introducing light to the CCD line sensor 8 is 
installed. 
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ja-rsi. p«^©<&#a3au c<dp aw 
fiuu>X3-c«^3n-c7 - 'jXA4{cA«5ns. x>; 
x a 4 ©is®(cMS'j^^«cs-r s #Rtf n 5 # si* e n 

TO -5. iS^«2^aSL/cp{i^*sX';XA4{i:A 

>^-u>x^-rs. *^u>X6^e>©Rf$f 

- AfcVt<Dft*mBV- AmKK.^X C C D ^ -( >H2 

8 tern < > u >X7 ^wri,^. 
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[#f¥lil*©3EB] 

#><0<mt7 -i>\>Z£. C<Dm^t7 -OlZ*M&l>tc%:& 
c©XyXA*»6KJH§ftfc#£W- 

wra#f*tns& *«M.;fc*sx5X*>#i*ii*89£ 
§gg«:*j i, » t\ • stria 7* x a*> ^ ©r jfc tf - aj&k©# 

So 

[»*3S 2 ] H3&6 1 IBiB©3l®X7 X* 

-rsgimx^ x*>*wg&iw££ia. 
{ 3 ] nssas. i E«©*ffix ^ x* >ftii^^ 

[I«a«4] l»^3fB«©«HX7X*>^i!^^ 20 
fflSSWCfeOT. mEXfltel"-- I/, c© 

•ssffix^ x* ^ftis^aj^fiB. 

-r 4 *ffl x ^ x* >^t»^^a'j^$is. 
cit#^6] it^jsi^i^5©^^©^-rn^©if 

3j3SK:lE$S©Si® X-5 X*>^P.|JI^«'J^HK*sl^ 30 
■C. Buia^?!i^6©^?:l<iiBX>;XA(CAWT4ASM 
B«lBX';XA^6J5*tL//c^H>ii3*^aig^«< 

l^iti it" %>%M X5- X^e^S^^JS^S. 
[^©ffcffifriftHjj] 

[0 00 1 ] 

a®x^x*>^Ri^i')^$iM^ML,. ««:. wm% 

[0 00 2] 

fcateastTfrft-tv-sa*. c©ad^ffi-c«MiJ^ ; & 
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if©5£tt • ycfia'js©^^*^-^^ ur^aeacsx 

[0003106 «fi£*©S®X-7X*>fti!ft < Surfac 
e Plasmon Resonance «T. SPRiWTi) ^S'J 
S^B©°&-r^S-ca-5. PJ0K::tet,>-C, 1 teJ&fefc© 
^ZS-C&^-C. C©*iHsl^6fi5(M5nfc3lc:*i«^fie2 
=&a®-r-5<!:. p<l^©** s 3ijSt--5>. C©p<©Bfc 

ft*, x >j xa 4©^ffiKBMa'j^4 o «c^-r s^n 

WIS 5 #f£W 6 nt *J 9 . 2 £ ii& L fc p HJfeft 

£C©X'jXA4ttAS*ft0-CAM£-b»\ £JIS^5£ 

mt%y&ktii&-Ciib •2>CCD7^>42>-9-8 -CMW L/T 

[0004] rut>^>. ftmifr*>titMZtitcffi*> x 

UXA4 i#MSK5©SSt'i^^ r&4& 
0, ^©&tfcB2o£&cJ;'5^i*ft&,> 
K.^K.ru sin0 

CCt, K,BASf#©$8t n„BX';XA4©««T 
m. 0BA»ft-C*4. — ^. £JWS*®-CB, «®X 
7X-t>«^4D, ^©^i^taSOcJ^fiSft*. 
K,.= (c/w) -V" (en 1 / U + n 1 ) ) 

cct, cB7feis> vfitnwmwi., £ B£jsssjs©gfs 

[0 00 5] C©x.K*5>-fe> r&iSISX^X-t^ig 
©«»#— Sf £A*W 0 © £ * . » h?SB 

X-5 X* > ©{gjigCC&toft . KW* <!: L- T trS'J § ft 
-5*fi*^^-T4o SPR3HiBX';XA4KSWfc^ 

CTitBfesasiBJ**^ Ltcms. 07(c^-r«t^(c * 
feaHjsfii 4 o ©aase^kw: «t ijasf^^fc^a'JS-r 4B 

[0 00 6] 

«BB"t©J6ffl«H3fi«lE* 0 . Mfl--C©*»-fe>1f-4 L- 

-c©^ffl*s#^.6ft. /j^-ft- ew^t*i^i*6ft-rt,» 
^a«j^s«cfc^"CB. metc^-rj;^^. Mfi<^ 

fiSS ft/cC C D v -f >-fe>1?-8 ^M*f-T 4 \£- J*%W. 2 
3 355^4^4©^. ^-Y>^>-9-8?:^»f-r4^©^) 

>-fe>-9-8©J^g^{STT-5<i:C^P^gi* s aO> ^©/c 
aWcB##^^D a a©«g£±tf?<5£^-r, fiiEtS 
{bWHIiittorofc. /jN^b$ft/c^g-cB. 

[0 00 7 ] *«WB±ELtefie*©WjB«Cffi*"CftS 
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[0 008] 

[Sa*)i?^T5fcS)0*S] C©@ft£jif&-r&;fc*£> 

AW3ft. ^®X5X^>ftq§^a&ftiy-rsfc&>©# 

Jl^Jg^^i-lfcXyXAi. C©XyXA*>6>JKM 10 

*«^WJ5^lg«:te</>t:. iflsaxy XA*>e>©ra£t 

[ 0 0 0 9 ] 1*3892 tcffi*»lil!»:. 1 CC 

{fc&zmicii^x, mibx y XA^p.cDSftf^Htrta^: 

So L/fc#-?r» ~>V>^-U>X^:ajl-r2>7fe©t*- 
A0tt*SRJ^*>6«l»«CSE|fcStl* o 20 

[0010] itc. W#qi3«:«*»W4. «c 

x^^'j>^-u>xtLfc^<D-c*4. Lfc#r>r, 
x y XA^Aitf 4 h n s . 

[001 1 ] Sfc, 3R$J94tCff$?HI|ti:. IM3S3 K 
<&5#SWC*$l>-C t WE*»*U— !f--#*£U C© 
U— If 6©3fe*«*B© AM* t -rs y > 

fcijiot, ~> y >X- U>X2fci23fc^lIlWJ^£iliii 
L/fc^©t--A^©^;^ ^©U->X5rilM-r4i 30 

# in^rr^^EE3ffi 3 mr . xyXA<-*AWf&. 
[0012] gfc. MI*H5«:fliSfftWtt. mimiic 

-A^WC^T£3fc^@W5S^£f£Wfcfc©r&S,, 
[0013] ttc, f»^6tC^4f6BJ«. * 

c > L/ 5 © 5 © t> ? ti^©»*ffl(c# 4^ fc n r . 

«tJIB*^*> ^©^fct&IBX y XA(cA£tT & AWlSi . 
Huf BX y XAA> 6S*f Ofc^mfiBpfc&ttigl'^g < 

£r*s. 

[0 0 14] 

[^©HJg©^] fcTF\ *$m<D$2M<0]&1&&M>5: 
Rftiim?i'J5£ilul©*7 ; ;i'@t?*4. l^Stctei^r, ±a 

*b&t&o mtwoftwt-rzttziz. outworn*; 

b>X6iCCD7W r >-fe>-9-8i©ra«: > Rf$©t'- 50 
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Aff^©^*^© tr- Aff^Kic^grr 4 ~> y > x- u 

[0 0 l 5 ] e©J:0K#j&-rsc£{c<fc*K XyXA 
4-CJ®Wl/fc*«, mS=HIiJU>X6±©t'-A^2 2 

^R^tc^iD, c©^->y>y-i/>x7?riija-r4 

CCD5-f>-fe>tJ-8±©fc*-A7f£tf£2 3*sgU&fC 
t/fc#-pr. C C D 7 -f 8 ©&ffi§t®© 

tM- A^t^ 2 3 £ # « 13!— -5 ©r , C C 
D5^>^>lt8±K^£<^!)SM*f;*ft2>., c©fc 
CCD5^>^>1t8r©iSS# ! [aJ±T£C£K:J: 

9 . s p r a*ffi££s i j&-r 4 &«©«&&©«« 
*±tf 4 c i ft < 'bmitLx&tfitiiommzigrFZM s 

[0016] c©ts 1 (Dmmmmxit. ^mm 

U > X 3 £> ~> y > X- > X£ U AWffl'i V >X±© R 
I©t-AM2 0*> £Ji5?Wg£5±©t-A?frf#2 1 

cilcko, ft® 1 #> zmmztitcft&i' y >x-u> 
X3Kj:-5r. tefrr-sctftoisen, ^i*>e>© 

^5^.i<^llPIM5©aM«:MI-tSn4©-C > cc 

[ 0 0 1 7 ] 0 2 ?>*0 3 {J*I*BS©^ 2 ©Sl;t6©m 
i^i, 02(«f;H 1 111 31*^0 rab 4 = c© 
^2©ilJ6©^^c*ji^r«, AWffl'Ju>X5:->y>y 

-U>X3 1 iMU>X3 2tC^W4<!:<tfeK: > til*f 
WJU>Xfc~>y >^-U>X6 1 £*7fcb>X6 2tC^- 
Wfcfe©"C*4. Sfc. **I/>X6 2i^'J>?-U 
>X7 tCDffliC^ ^Vls#~U>XlU:£.~>X3t%:mfc 

-rzjjmtm&-?z>Jifat l cm&-?2>x y » h?l2 4^w 

T5^'j7hS10?:Stfn^. 03KfcUt, 12 

-j t . x y xa 4 $m o ^ w h n/cgpatc# 
jm«M5«!tetf£i 3^e$n. fti*i 2rt«:»76© 

7fe8S?:^S4lX©5^- 14a%Ull4 diiJW 
1 5 b1fi<mtht\X^Z>* 

[OOlSliMlf^ie-C^tfeCli, 5 5-14 
a, ->y>#-U>X3 1. 5 5-1 4 b*5ctO'«^U 

>X3 2^e.m)?S§n4A^-c*o-c. 

6 ZftU X%M l <3 <DJUfi X y XA 4 (C AWft K 6> "C 

awt 4. i 7 -c^t &©«. -> y > x- v 

>X6 1. flBfrT-l 5> «31&L->X6 2. 5 5-14 
c. X'^h^lO, 5 5-1 4 dfciO*>'y>X-b 

>X7^6*fiS;$n4JS*t^T*-p-c. c©sstii7 
or x y x a 4 *^ zoftwmstftme x im ? h o 

mWl Zftttit, cn?>AStlSl 6iJS*f*l 7 i*. 

nr^4. C©«fc^tC. AlfJftl 6iSW*17i*|SJ 
X80r|g«cr5<fc5tCO/cCitC«J:D. ^©A*fftSi 
SWftS ; &lalML/roj^r#4©r. .-saotfiiMje^© 
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[0 0 19] t^J^&^J&t-rSCiltJ^Tfc, A 
WW U > Xr © RJfJ © ATfctt 2 0*. #JI?gK 5 © 
g|ffii:©fc:'-A?£t£2 l^WfC^Otl,^. 
XV ? hfil 0©* y f h?L2 4K<fc-5t, — B t ->y 
U>X7 KJ: -2,7fe©ffiffi^(S]iia^TS^l6]«:jll 

tt<«6ft*©r\ M»l*&©#5W8*J:<CCD9 
-f>-fe>1f 8±«C«BWStl4. L/fc*5-pr, CCD?-/ 
>-fe>1^8©SiS* i rSl±'r'5©t?. CCD7-f>-b>D- 10 
8(C*31ftai»]»wa±-r*. 

[0 02 0] 04«*^BJ©m3©^JS©?f5M=£r7r;-r* 
fJUg-CftS. C©^3©*5fe©ff^SSt?«. 

3R?-1 8KJ:&%®lttK#|t!l«:. ->'J>^-W>X3 1 
4tl*u>X3 2«cJ:*j6(OEiKWlSi4ifiS[-r*<fe5«: 

cD7-/>-fe>u-8 <b©ra«:«, -><;>y-u>X7* 

RttrtC. X 'J v h ?L 2 4 rtWLtCj&JSSftfc* 'J » h 20 
SI 0*Rtfri,»£. 

[0 02 1 ] C ©<fc 5 -TSC %M1 

5S3 ti. AWffl'J u > X±© e 1 - Afl£K 2 0 £ tt 

S. 7*yXA4*>6K*ft/fc:&tt> 2/';>^-U>X6 

-c. ^ h«i o©xy h?L2 4*a®tfc56». 
CCD7'f>ir>t8tOt-A)W23W/i'5: 30 

So 

[0 02 2] Ufc*^r. CCD-7W>-fe>-y-8©tfetH 

«B©^ff^ie-Amt^2 3 i#*ti£-rs©-c. c 

CD7-Y>-fe>-!t8±«:^J:<^JS*=f3nSo C© 
fcat>. CCD?-/ >-te>1f8r©J8®a*|nLb-r£CttC 

it), sp RiMHsia i tmrn-f £&a©sPa n D ©ffi 

S^bSrHSd^r^S,, 
[0 02 3]Sfc, %m 1 VPlBmVi* 0*: f- A# 40 
t£^[hI«t*^-1 8it"J>^-l/>X3 l*J<fcO*» 
36U>X3 2i«:J:or2IsliK t 3. ^SW)g5±©tf- 
A©BtK 2 1 £.#Jt£ ilfcCtWD, ^iS 1 *P 6JSJ0W 

%m i frzoxdm* J; < £Ji?S8£ 5 ©*iEtcjia»s *i 
S. 

{ 0 0 2 4 ] 0 5 (i^BJ©^ 4 ©HJS©^^*^* 
r-iHir&S., C©Sl4©S©>S©ff^«:*si<>r«. 
1 9r^-T5fe^lel*T^Jc«fcor v u-if-3tecwfciBl so 
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©¥tf** 5 t£^e>n. Ai*wJb>x±©tf-A©jf£K2 

0 # 3#©ii£TO K - ASC^f&S ns^(c#Sfc«:wr 
£. C©«£5£t«J&K:<i:fttf. ->U>^-U>X3 1 i 
MU>X3 2 7*y XA4fcAMOr£JI 

ffj@ 5 * KBWf S3fc© ATfctR 2 1 « 3 <I©*tttC * 
0. #JSWK5-CS«bfc^«aiW(BiJu>X±©lf-A 
fl2t£2 2#3#©^J&©tf-A£&£„ X'JjUSI O 
tc« eft 6 3 #©*£}£© tr- ak:*JtS Lr 3 <I©>Ml 2 
4 #^?L $ ftr 0 . cn 6'Jv?L 2 4 Ofcpfctt . 

CCD7^>t>1f8 ±© tr - AJBtfcft* 3 H.VMfc'd - 
A«tft-2> 0 

[0 02 5] ufc#-?r. ccD^i^^stcfc^ 

-ct*. cn6 3*©^^-A*IU^C^Hi-rSC£^ 

-c#s©r. ^)S«iS5±©1t^*r©v;u^^-i'>* 

^-U>X3 1 *>%fctf*7fcU>X3 2 itCtotf-A 
JBtt*2@8?>. ^®«®5±©tr-A©^2 1££ 
il/fcc i«c«t 0. tf-A(^-cUiW3l£g«tat3ftei-{c^ 
•So UfcASot, CCD7-Y>-fe>-^8©S**rSj©M 

ffijcij^r^fi^fiT-rsJc^^ciAi^^^r. cc 
D7-/>-fe>t8 ©t^-rn©gp©«:*Jt^r fcsp r<dm 

[0 02 6] 

[UteW] 2 ©^^££9 0 x 1 4 Ommi O 

fc. £/c. ^l*J<fcO t ^2©HiS©0*J{C*5WS#fe76 
<D%M1 B^feLEDSfflWc. Sfc. A<WftK0£6 
8 ±5* £Ofc„ 

[0 02 7] ^3*J«fc^4©SU6©^!S«:*JWS^ 
[0028] 

[ feB^©^m] &itmi htc*.'? tc, is#« i s fc« 2 

k:«S#S93«: J:ti«. ^ 0 Xa*^ ^©JSW^^fflS 

SS*irSjJ;-rS„ Ofc*io-C. ^©ItfiSgPfDCffiffi* 
±if s c t tt < /J^{k h r femia ©ffiSAMSTf sci 

ia-5>.Ci^r*-5>. 

[002 9 ] £/c, iS*«3«:#€,^HJ{c«fcn«. ^aa 

r^sc^wicfco. ft*mm&< 7-yXA(cA*fr-£S 
©r. ^^^©^^©ffis^isii-rs. 

[0 0 3 0 ] IS^]14«:#-5.feBJ(cJ:n^ ^i® 

*>e.S5*f ? txtcyt&m-yx-? y x A^Att s # s c £ *5 
•ctsc^ccio. **3S!)mJ:< 7"yXA(cA!Wr#s 
©r. ^tasrc^ffloflis^^-rs. 

[00 3 1 ] Sfc. »#JB5K«aRWCJ:*i«. tBR 
£-c©-7-'i'5 1 g L + >*;uf.'JS* i '5l^«:^So 
* 6©**3fe9 6 @«f«-T- £ A*t« U > X(c «t ^ T f - A 
* ; &2lsIiK i 3. #H«g±©t-A©JfctK£.££OfcC 
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[0 0 3 2] *fc % MM&16(CfllSA9iK:J:ntf. *© 

a. 

[@2] *mn<Dm2<Dmm<DBi&<D*:? : *m-c$> 
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* [05] ^W©^4©HSfi©J&S«:^f ■=&5 r Jl'0"C 

[06] S»©«I77 X* >#WH»«5eiM©* 

[07] SPRJE^5:^57-C«L/?c0t**€» o 
[^#©tft^] 

1 2 •••**«. 3. 3 1. 6 1 ••->'./> 

7 - ^y>f-U>X. 8-CCD7^>t>t, 10 
10 12-Ht. 16-AWS, 17-Sm 

18, 19~#*B«**. 2 0-A*H»JU>X± 

©tr-Af^ 2 l ■•••7"yXA_h©tr-Afl£re > 22- 

SWffl>JU>X±©f-Affm. 2 3 -v-C>-te>-9-_h© 
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m&a) W-f&l 3¥1 2^1 OB (2 0 0 1. 1 2. 
10) 

i^mm 1 1 

X£. C<Dlx>X*>P><D7fe*iAW3n. si®x^x*> 

Ai, c<dx>; XA^6SS*sn/c^ttsiJ-rs^a 
ii77 x^&> j»^aK i fcttiM-r sfeatxo^flHWi^Bg 

BRgnfcXl/XAi, C(DX'jXAfrfcg8*i**lfc:%:fe 
tCfe l >T , mifBX'J XA^Pi<OBi^K- Affjtt(D7E£ii£ 

fc c t %<&wit -r i> giax^ x^& > jtia^gij^a. 

[fft^3] SftgJB 1 S fc« 2 f BiEQgiB X-7 x^e > 



[3W014] l^ftH 1 £ tcte 2 IBiSQglS 77 X* > 
-tj--5U>X^'>';>^-U->Xi L/fcC<b£#Sfe£-r& 

x^>j%i!§^^a'jg^a.. 
^-tf-7fe^^<D^ia^oe-A^i-r^'>'; > 

5^177 X^e >#BMjft«De«B. 
[ff*^6] if ^Ig 5 §Bt£g)^ffiX ^ X^& >ft»%^a 

•r sms?* x^>jfcia^a'^sia. 

^tC!Btgg>^BX g X-=fc > jfcqS^a^^gtC fee > 
X , Itilg3fe^ frcpjfcfcjjufBX 'J XA tc AMI" 5 AS-t^ 
i. M§BXUXA»e>J5»fL.fc^'g:BiigB^ffigl^< 

C*i^ffiiE2] 
CfflIEM^«B€] BAB* 
[»iE*r*JSB*] 00 0 3 

[JililElW 

[0 00 3106 «^*©*SX^X*>fti!i (Surfac 
e Plasmon Resonance «T. S PRiigfaTS) gURffll 
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b. AWffldi^xs 5r*ftsn-cxyXA4icA»<* 
. 7' xa 4 cdjsbk: tittansw 4 o icmf &&m 
mm s&&vt>ti-cis<o. Qnt^zzmM^fcvmjtK 
*c(D7'';xA4^Afttft<9rAW3-a-. &mmmsz 

JHeWfSCitcfco-C. ^JB»BI5*>6©S«*0»tt 
SS(b**lftffl8"e* S c c D 7 -Y >-b 8 -c^tB L r 

[^ffliE3] 

[*BiE*raHB&S3 0 00 5 
[«£#*£] 

[0 0 0 5] C©x^*^^-fe> h^i*S7*7X*>jg 

©i£i&:rt J — grr£A*W0©iir> -J 1 ' - ** 

■S^fi^jSt^TS. S PR^«7'yXA4tC^W/c^ 
H3DS5 «C«TS«a03e»4 0 ©)S*f*K:te#-r £/c«> 
tc, m«MS'J^4 0*7K<tt^i*i^. i7tcintJ: 

* . ffltB&Sl 4 0 (Di&mti bcc J: SJBW 486^ t*88 

^-r^«*^*>> £R»jg5±Kia&&±'£®£-f sc 
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